Effect of cholesterol on the valinomycin-mediated uptake of rubidium into erythrocytes and phospholipid vesicles.
Human erythrocytes have been treated with lipid vesicles in order to alter the cholesterol content of the cell membrane. Erythrocytes have been produced with cholesterol concentrations between 33 and 66 mol% of total lipid. The rate of valinomycin-mediated uptake of rubidium into the red cells at 37 degrees C was lowered by increasing the cholesterol concentration of the cell membrane. Cholesterol increased the permeability to valinomycin at 20 degrees C of small (less than 50 nm), unilamellar egg phosphatidylcholine vesicles formed by sonication. Cholesterol decreased the permeability to valinomycin at 20 degrees C of large (up to 200 nm) unilamellar egg phosphatidylcholine vesicles formed by freeze-thaw plus brief sonication. It is concluded that cholesterol increases the permeability of small membrane vesicles to hydrophobic penetrating substances while above the transition temperature but has the opposite effect on large membrane vesicles and on the membranes of even larger cells.